LHRH-conjugated micelles for targeted delivery of antiandrogen to treat advanced prostate cancer.
Our objective was to synthesize LHRH-conjugated amphiphilic copolymer for micellar delivery of CBDIV17, a novel antiandrogen for treating prostate cancer. LHRH-PEG-b-p(CB-co-LA) was synthesized by opening polymerization of carbonate (CB), lactide (LA), and HOOC-PEG-OH followed by conjugation with LHRH analogue. Bicalutamide analogue CBIDV17 loaded micelles were formulated by film hydration method, and characterized for critical micelle concentration (CMC), drug loading and in vitro drug release. Formulations were tested on LNCaP and C4-2 cells for cellular uptake, induction of apoptosis, viability and dowregulation of androgen receptor (AR). In vivo studies were performed in ectopic tumor bearing athymic nude mice after tail vein injection at a dose of 10 mg/kg. Tumor volume and body weight were measured for 25 days followed by immunohistochemistry (IHC) of tumor samples for Ki-67, caspase-3, and prostate specific antigen (PSA). HOOC-PEG-b-p(CB-co-LA) and LHRH-PEG-b-p(CB-co-LA) were characterized by (1)HNMR and used for preparing micelles, which had a mean particle size of 75.60 ± 2.25 and 72.64 ± 1.15 nm, respectively and CBDIV17 loading of 4.6% w/w. LHRH conjugated micelles showed higher cellular uptake, cytotoxicity, and apoptosis in LNCaP and C4-2 cells compared to non-targeted micelles. CBDIV17 loaded LHRH micelles more efficiently inhibited the proliferation and induced apoptosis of tumor cells according to Ki-67, caspase-3, and PSA expression. There was significant inhibition of tumor growth with the treatment of CBDIV17 loaded LHRH-conjugated micelles. These results demonstrated that LHRH-b-PEG-p(CB-co-LA) micelles have the potential for targeted delivery of CBDIV17 to treat advanced prostate cancer.